INTRODUCTION
The lipid reserves of oilseeds transferred from the cotyledons to the different parts of the growing seedling originate from gluconeogenesis (Moreau and Huang, 1977) with an accumulation of starch in the seed (Bory et al, 1990 ). The seedling roots are very important organs for the storage of food reserves, particularly during the early years of development to the woody plant. In walnut, during the first year, the carbon fixed through photosynthesis is mainly accumulated in the tap root (Lacointe, 1989) . In addition, 6 weeks after germination, the relative independence of root respiration with respect to current photosynthesis was shown to be related to the size of the tap root ).
The present study was undertaken to characterize the changes in lipids, starch, soluble carbohydrates and energy in the cotyledons and in the different parts of the walnut seedling during germination. This study also provides a likely biochemical explanation for the absence of root respiration rhythm, which was observed in earlier studies. (Halhoul and Kleinberg, 1972) . Starch was assayed in the ethanolextracted residue, as previously reported (Frossard and Friaud, 1989 (Desvaux and Kogane-Charles, 1952; Beevers, 1975; Reibach and Benedict, 1982) , jojoba (Moreau and Huang, 1977) , soybean (Adams et al, 1980; Brown and Huber, 1988) , cotton (Doman et al, 1982) , hazel (Li and Ross, 1990a,b) and bush butter tree (Bory et al, 1990) . It to fatty acids, and are then converted into glucose by the glyoxylate cycle and gluconeogenesis (Beevers, 1961 (Beevers, , 1975 Mazliak and Tchang, 1983 (Li and Ross, 1990b (Lacointe, 1989 . The absence of such a rhythm could reflect the relative independence of root respiration from carbohydrate transport from the aerial part to the root system which originated from the daily pattern of carbon assimilation by the leaves and its transport from the leaves to the roots.
MATERIALS AND METHODS

Plant
Energy budget
The energy budget of the system (nut + seedling) between 2 dates can be determined because the system is closed. The seedling photosynthetic gains were negligible throughout the experiment because leaf growth was just starting. The (Levert and Lamond, 1979) and apple (Come, 1975) , lowering temperature during germination delays seedling growth without any change in the final size or morphology of the seedling. In apple (Come, 1975) , the total of oxygen consumption is not affected by the temperature over the range 4 to 20°C.
Therefore, the germination of English walnut at temperatures other than 25°C should present the same final growth and energy budget, the growth pattern being delayed at low temperature.
